A variety of benign tumors arise from bone. Primary intraosseous vascular lesions are slow-growing benign abnormalities that account for less than 1% of all osseous tumors.
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Intraosseous hemangiomas are uncommon benign tumors arising from bone, and occur principally in the vertebral column and skull bones. 5 Among maxillofacial tumors, most intraosseous hemangiomas develop in the mandible and maxilla, and rarely in the zygoma. Fewer than 40 cases, including our present case, have been reported in the literature to date. 1 Intraosseous venous malformations present a unique clinical challenge to any maxillofacial surgeon interested in facial reconstruction.
We present an uncommon case of a patient diagnosed with an intraosseous hemangioma and swelling of the zygomatic bone; we discuss our surgical and reconstructive procedures.
Case Presentation
A 55-year-old woman was referred to the Operative Unit for Maxillofacial Surgery, Spedali Civili Brescia, Italy, with a rightsided orbitozygomatic hard swelling that had developed 5 years ago; the pain was not aggravated by palpation. She reported that the lesion was growing. There was no history of trauma or any other event that might explain symptom onset.
On physical examination, neither facial nerve paralysis nor disturbance in facial sensation was apparent. There was no evidence of proptosis or a visual deficit. Anamnesis revealed that, 5 years prior, an incisional biopsy had yielded a diagnosis of an intraosseous hemangioma. Earlier surgery had employed a transconjunctival approach with curettage of the region (►Fig. 1).
Computed tomography (CT) scans revealed a lesion in the right orbitozygomatic region at the level of the cancellous component, causing thinning and remodeling of the deformed cortex both medially and laterally. On the medial side, the cortical bone was so thin and decalcified (over short stretches) to render it barely recognizable (►Fig. 2). We found no sign of infiltration of nearby structures. As both the CT scans and the previous biopsy indicated that the lesion was benign, we did not perform an exploratory biopsy.
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Abstract
Hemangiomas are benign tumors representing only 0.7 to 1% of all bone tumors; those that arise in the zygomatic region are rarely described in the literature. Here, we describe the case of a 55-year-old woman with a mass in the right orbitozygomatic region. She was diagnosed on the basis of preoperative clinical manifestations, data from an earlier histopathological examination, and computed tomography (CT). The CT scan revealed a lesion in the right zygomatic region at the level of the cancellous component. This caused thinning and remodeling of the deformed cortex both medially and laterally. Surgery was performed. We describe the clinical characteristics of our case with an emphasis on surgical management of the lesion using a titanium grid prepared by reference to a stereolithographic model.
Before surgery, we used a stereolithographic model to plan an optimal corrective ostectomy. We constructed a titanium grid with the aid of the model both to facilitate surgery and to achieve an optimal aesthetic outcome.
Surgery was performed under general anesthesia. We employed a transconjunctival approach with lateral canthotomy to expose the surgical field. Incision was followed by exposure of the mass. The lesion was completely removed from adjacent bone using a 3-mm-wide chisel. The orbitozygomatic region was reconstructed using a titanium grid (Johnson and Johnson, New Brunswick, NJ) to afford support to adjacent structures (►Figs. 3-4). The surrounding soft tissues were intact. CT was performed immediately after surgery to evaluate the symmetry of reconstruction (►Figs. 5-6).
Macroscopically, the specimen was a nodular mass 2.3 Â 1.7 Â 1.9 cm in dimensions. Microscopically, hemangiomas are characterized by endothelial cell proliferation (without atypia) forming a variable pattern of vascular spaces. The thin walls of these cavernous spaces are lined by a single layer of endothelial cells interspersed with bony trabeculae (►Fig. 7).
Our patient has currently been followed up for 18 months with no evident recurrence (►Fig. 8).
Discussion
An intraosseous hemangioma is a rare, slow-growing tumor arising from a newly formed blood vessel. 6 The tumor was The etiology of intraosseous hemangioma remains unclear.
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The cause may be traumatic or congenital. 14 Histologically, these Hemangioma of the Zygomatic Bone Bocchialini et al. 333
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cases are divided into capillary, cavernous, and mixed types,
5
although most hemangiomas of facial bones are cavernous.
15
Such hemangiomas are composed of thin-walled vascular structures covered by endothelial cells. 16 The capillary type of hemangioma exhibits small-vessel proliferation with a prominent stromal component. The peak incidence of these bony malformations typically occurs in the fourth or fifth decade of life, with a 3:1 femaleto-male predominance. 1, 4, 17 The lesions may be completely asymptomatic, although some are associated with pain and swelling.
18
The differential diagnoses include osteosarcoma, osteoma, multiple myeloma, intraosseous meningioma, and fibrous dysplasia, 4, 13, 19, 20 as well as metastasis of a renal tumor.
21
CT is the most useful imaging technique, affording excellent trabecular and cortical detail. The CT presentation is variable. The calvaria usually host a characteristic, sharply marginated expansile lesion with intact inner and outer tables and trabeculae radiating in a sunburst pattern. "Soap bubble" and "honeycomb" configurations have also been described.
The magnetic resonance (MR) imaging characteristics of a hemangioma depend on the extent of slow-moving venous blood and the ratio of red to converted fatty marrow within the lesion. Signal intensities may be either low or high on T1-weighted images, but are high on water-sensitive sequences. 22 Small lesions may appear bright on T1-weighted images;
however, in larger lesions, the trabeculae are typically of low signal intensity on such images. When a round, potentially benign bone lesion is initially detected on MR images, the lesion may be confused with other diseases, including malignancy.
4
Open surgery with complete excision has always been the therapy of choice, and is associated with a low recurrence rate.
1
Some authors advocate less invasive procedures such as curettage, but these are associated with higher recurrence rates.
23
Full restoration of the maxillary sinus walls after trauma is important to ensure normal sinus function. If bone healing is poor, and bone loss develops even after placement of a titanium grid, sinus function can be disturbed, imparting a predisposition toward sinusitis.
24
Many authors recommend either embolization or external carotid ligation, 4, 18, 25, 26 while others find that proximal vascular control is unnecessary if the margin of normal bone is adequate after resection.
4,25,27
Radiotherapy stops progression of the lesion, but does not address the cosmetic deformity and may cause tissue necrosis, slowing down bone and tooth growth, and causing telangiectasis and malignant degeneration 18 (►Fig. 9).
Various reconstructive methods have been proposed, including resection without repair, or repair using a surgical pack, silicone implant, hydroxyapatite, autogenous rib graft, pedicled flap from the infratemporal fossa, or autogenous free iliac bone grafts.
27
The best therapeutic approach toward correction of a venous malformation depends on the depth, extent, and anatomical location of the lesion, and on the experience and preference of the surgeon. 28 We decided to use a stereolithographic model to prepare a titanium grid. Placement of Hemangioma of the Zygomatic Bone Bocchialini et al. 335
this grid allowed us to completely excise the lesion, obtain an optimal reconstructive result, reduce the surgical time, and minimize the complications (including recurrence) that can develop after curettage.
Conclusion
The zygoma is critical to facial aesthetics. We removed the lesion and replaced the bone with a titanium grid constructed with the aid of a stereolithographic model. This afforded optimal aesthetic and reconstructive results.
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